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(54) INSULATION SEPARATION SUBSTRATE AND ITS MANUFACTURE 

(57)Abstract: 

PURPOSE: To easily control the amount of 
warpage of an insulation separation substrate to 
a desired value before forming an element. 
CONSTITUTION: A first silicon substrate 35 and 
a second silicon substrate 36 is heat-treated 
within oxidation environment to form oxide 
films 37 and 38 and 39 and 40 with a specific 
thickness each. Then, the first sihcon substrate 
35 and the second silicon substrate 36 are 
adhered and heat treatment is made in nitrogen 
atmosphere to manufacture a laminated 
substrate. Then, a surface at the side of the 
oxide film 37 of the first silicon substrate 35 is 
ground and the ground surface is polished to 
obtain SOI layer 4 1 with a desired thickness. 
Then, an insulation separation substrate 43 
with a desired amount of warpage can be 
obtained from the film thickness difference 
between the film thickness of a buried oxide 
film 42 and that of an oxide film on the reverse 
surface being manufactured by the oxide films 38 and 39. 
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CLAIMS 



[Claim (s)] 

[Claim 1] They are the 1st silicon substrate of the above, and the thing stuck in the 1st 
silicon substrate by which the oxidation silicone film was formed in one [ at least ] field, 
and the field in which the above-mentioned oxidation silicone film was formed. It has the 
2nd silicon substrate by which the oxidation silicone film was formed in the field of one of 
these, and the field of another side. The thickness of the above-mentioned oxidation 
silicone film laid underground between the 1st and 2nd silicon substrates of the above in 
grinding and the insulating separation substrate ground and formed to predetermined 
thickness in the 1st silicon substrate of the above, The insulating separation substrate 
characterized by controlling the amount of curvatures of this substrate based on a 
thickness difference with the oxidation silicone film formed in the field of another side of 
the 2nd silicon substrate of the above. 

[Claim 2] The 2nd silicon substrate of the above is an insulating separation substrate 
according to claim 1 characterized by the thing for which an oxidation silicone film is not 
formed in a field, but an oxidation silicone film is formed only in the field of another side 
while sticking with the 1st silicon substrate of the above. 

[Claim 3] It is the insulating separation substrate according to claim 1 characterized by not 
forming an oxidation silicone film in the 1 st silicon substrate of the above, but forming an 
oxidation silicone film in one field of the 2nd silicon substrate of the above, and the field of 
another side. 

[Claim 4] The thickness of the oxidation silicone film formed in the 1 st silicon substrate of 
the above and the 2nd silicon substrate is an insulating separation substrate according to 
claim 1 to 3 determined with the diameter of this insulating separation substrate, and 
thickness. 

[Claim 5] The amount of curvatures of a request of the substrate after polish in one [ at 
least ] field of the 1st silicon substrate, and the 1st process which, if possible, forms the 
oxidation silicone film of thickness, The 2nd process which the 2nd silicon substrate stuck 
on the 1st silicon substrate of the above reaches on the other hand, and heat-treats and 
forms an oxidation silicone film in the field of another side in an oxidizing atmosphere, The 
3rd process stuck after washing the field in which the oxidation silicone film of the 1 st 
silicon substrate of the above was formed, and the field in which the oxidation silicone film 
of the 2nd silicon substrate of the above was formed and drying, The 4th process which 
heat-treats the 1st and 2nd silicon substrates by which adhesion was carried out [ above- 
mentioned ] in an inert gas ambient atmosphere, and forms a lamination substrate, It is the 
manufacture approach of the insulating separation substrate characterized by controlling 
the thickness of the oxidation silicone film with which grinding and the 5th process to 
grind are provided and the 1st process of the above forms the field of another side of the 
1st silicon substrate of the above in the 1st silicon substrate of the above among the above- 
mentioned lamination substrates, and controlling the amount of curvatures of this 
substrate. 

[Claim 6] The oxidation silicone film formed in the 1st silicon substrate of the above in the 
1 st process of the above is the manufacture approach of the insulating separation 
substrate according to claim 5 characterized by being what formed by heat-treating in an 
oxidizing atmosphere. 
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[Claim 7] The thickness of the oxidation silicone film formed in the 1st silicon substrate of 
the above is the manufacture approach of the insulating separation substrate according to 
claim 5 determined with the diameter of this insulating separation substrate, and 
thickness. 

[Claim 8] The 1st process which the 2nd silicon substrate reaches on the other hand, and 
forms an oxidation silicone film in the field of another side in order to be stuck on one [ at 
least ] field and this 1st silicon substrate of the 1st silicon substrate. The field in which the 
oxidation silicone film of the 1st silicon substrate of the above was formed, and the 2nd 
process stuck after while was formed, it washes a field and the oxidation silicone film of 
the 2nd silicon substrate of the above dries, The 3rd process which heat-treats the 1st and 
2nd silicon substrates by which adhesion was carried out [ above-mentioned ] in an 
oxidizing atmosphere, and forms a lamination substrate, Grinding and the 4th process to 
grind are provided for the field of another side of the 1st silicon substrate of the above 
among the above-mentioned lamination substrates. The 3rd process of the above The 
manufacture approach of the insulating separation substrate characterized by controlling 
the rear face of an insulating separation substrate, and the thickness of the oxidation 
silicone film formed if possible in the field of another side of the 2nd silicon substrate, and 
controlling the amount of curvatures of this substrate. 

[Claim 9] The oxidation silicone film formed in the 1st silicon substrate of the above and 
the 2nd silicon substrate in the 1st process of the above is the manufacture approach of 
the insulating separation substrate according to claim 8 characterized by being what 
formed by heat-treating in an oxidizing atmosphere. 

[Claim 1 0] The manufacture approach of the insulating separation substrate according to 
claim 8 characterized by forming an oxidation silicone film only in the 2nd silicon 
substrate of the above in the 1st process of the above. 

[Claim 1 1] The manufacture approach of the insulating separation substrate according to 
claim 8 characterized by forming an oxidation silicone film only in one field of the 2nd 
silicon substrate of the above in the 1st process of the above. 

[Claim 1 2] The thickness of the oxidation silicone film formed in the field of another side of 
the 2nd silicon substrate of the above in the 3rd process of the above is the manufacture 
approach of the insulating separation substrate according to claim 8 determined with the 
diameter of this insulating separation substrate, and thickness. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[Industrial Application] This invention relates to the insulating separation substrate which 
produces the curvature of a substrate by the controllable wafer lamination method easily 
in a detail, and its manufacture approach more about the insulating separation substrate 
produced by the wafer lamination method, and its manufacture approach. 
[0002] 

[Description of the Prior Art] Conventionally, as the manufacture approach of an insulating 
separation substrate, the manufacture approach by the process as shown in drawing 7 is 
learned. That is, by oxidizing thermally two silicon substrates, the 1st silicon substrate 1 
and the 2nd silicon substrate 2, in an oxidizing atmosphere, oxide films 3 and 4 are formed 
in the 1st silicon substrate 1, and oxide films 5 and 6 are formed in the 2nd silicon 
substrate 2, respectively ( drawing 7 (a)). Then, it considers as the SOI (Silicon On 
Insulator) layer 7 by grinding the 1st silicon substrate 1 and the 2nd silicon substrate 2 
from the 1st silicon substrate 1 side to predetermined thickness in this case one lamination 
( drawing 7 (b)) and substrate side ( drawing 7 (c)). In addition, in drawing 7 , 8 is an oxide 
film and 9 is an insulating separation substrate. 

[0003] However, by this approach, the difference of the rate of a heat shrink arose 
between silicon and an oxide film, and it had the technical problem that the curvature of a 
substrate occurred. The method of reducing the curvature of this substrate is indicated by 
JP,1-181438,A. JP.1-302740,A, etc. 

[0004] The technique by above-mentioned JP.1-181438,A can reduce curvature using the 
difference of the interface of silicon and an oxide film (it is an average of 0 at -5-+5 
micrometers). 

[0005] Moreover, the technique of reducing curvature is indicated by by preparing a wrap 
protective layer for an insulator layer and this insulator layer in the rear face of the semi- 
conductor layer of the above 2nd in the dielectric separation substrate which changes from 
the 1st semi-conductor layer unified by adhesion on both sides of the 1st insulator layer in 
between, and the 2nd semi-conductor layer thicker than this 1st semi-conductor layer to 
above-mentioned JP, 1-302740,A. 
[0006] 

[Problem(s) to be Solved by the Invention] However, the amount of curvatures of an 
insulating separation substrate must not say that what is necessary is just to not 
necessarily make it 0 (condition without curvature), and must be made into the value from 
which curvature does not pose a problem in the component formation process which is a 
back process. That is, in a component formation process, the film with which coefficients of 
thermal expansion, such as an oxide film, a polycrystal silicone film, or a nitride, differ 
from silicon only in the field on the side front of a substrate or the field on a background is 
generated by residual stress by the whole surface or being formed partially, and the 
amount of curvatures of a substrate changes serially for every process. 
[0007] For example, as shown in drawing 8 , the thickness of the oxidation silicone film 1 1 
with which 10 micrometers of thickness of the SOI layer 10 were laid underground had 
620 micrometers in the diameter of 1 50mm. and thickness, and the insulating separation 
substrate whose thickness of 1 micrometer and the oxidation silicone film 13 of the rear 
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face of a substrate 12 is 0.6lnicrometers was 34-micrometer curvature in the SOI layer 10 
side convex ( drawing 8 (a)). And the slot 14 was laid underground with polycrystalline 
silicon 1 6 after forming the slot 1 4 for carrying out insulating separation of the 
component, and the oxide film 1 5 of a slot side attachment wall in this substrate ( drawing 
8 (b)), and the oxide film on the SOI layer 10 and polycrystalline silicon were removed, and 
where flattening of the slot is carried out { drawing 8 (c)), when change of the curvature of 
a substrate was investigated, it became 1 60-micrometer curvature at the concave at the 
SOI layer 1 0 side. Since the polycrystalline silicon for slot laying under the ground is 
formed also in a rear face by depositing in LPCVD. change of this curvature is because 
polycrystalline silicon 16' (4.5 micrometers of thickness) of this rear face curves a 
substrate greatly. 

[0008] When curvature becomes large, it becomes impossible thus, for vacuum adsorption 
to also correct a substrate. Then, it becomes a problem by exposure (imprint) of a 
photograph process etc., and the problem of micro processing becoming impossible arises. 
[0009] Moreover, even if it can perform correction according [ curvature ] to vacuum 
adsorption, while setting right, big stress will be applied to the substrate, and, thereby, 
there is generating of a crystal defect or a danger that a substrate will break. Therefore, 
even when a substrate curves in max, it is desirable to control the amount of curvatures of 
a substrate at the time after lamination as shown in drawing 8 (a), and a polish process to a 
predetermined value beforehand, and to make the amount of curvatures of a substrate into 
convex voice further in the above-mentioned example at a SOI layer side at the time after a 
polish process so that the above problems may not arise. 

[0010] This invention was made paying attention to the above technical problems, and 
aims at providing easily the value of a request of the amount of curvatures of the 
insulating separation substrate before component formation with a controllable insulating 
separation substrate and its manufacture approach. 
[0011] 

[Means for Solving the Problem] Namely, the insulating separation substrates by this 
invention are the 1st silicon substrate of the above, and the thing stuck in the 1st silicon 
substrate by which the oxidation silicone film was formed in one [ at least ] field, and the 
field in which the above-mentioned oxidation silicone film was formed. It has the 2nd 
silicon substrate by which the oxidation silicone film was formed in the field of one of 
these, and the field of another side. The thickness of the above-mentioned oxidation 
silicone film laid underground between the 1st and 2nd silicon substrates of the above in 
grinding and the insulating separation substrate ground and formed to predetermined 
thickness in the 1st silicon substrate of the above, Based on a thickness difference with the 
oxidation silicone film formed in the field of another side of . the 2nd silicon substrate of the 
above, it is characterized by controlling the amount of curvatures of this substrate. 
[0012] Moreover, if it is in the manufacture approach of the insulating separation 
substrate by this invention The amount of curvatures of a request of the substrate after 
polish in one [ at least ] field of the 1st silicon substrate, and the 1st process which, if 
possible, forms the oxidation silicone film of thickness. The 2nd process which the 2nd 
silicon substrate stuck on the 1st silicon substrate of the above reaches on the other hand, 
and heat-treats and forms an oxidation silicone film in the field of another side in an 
oxidizing atmosphere. The 3rd process stuck after washing the field in which the oxidation 
silicone film of the 1st silicon substrate of the above was formed, and the field in which the 
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oxidation silicone film of the 2nd silicon substrate of the above was formed and drying, 
The 4th process which heat-treats the 1st and 2nd silicon substrates by which adhesion 
was carried out [ above-mentioned ] in an inert gas ambient atmosphere, and forms a 
lamination substrate, It is characterized by controlling the thickness of the oxidation 
silicone film with which grinding and the 5th process to grind are provided and the 1st 
process of the above forms the field of another side of the 1st silicon substrate of the 
above in the 1st silicon substrate of the above among the above-mentioned lamination 
substrates, and controlling the amount of curvatures of this substrate. 
[0013] furthermore, by the manufacture approach of the insulating separation substrate 
by this invention The 1st process which the 2nd silicon substrate reaches on the other 
. hand, and forms an oxidation silicone film in the field of another side in order to be stuck 
on one [ at least ] field and this 1st silicon substrate of the 1st silicon substrate, The 2nd 
process stuck after washing the field in which the oxidation silicone film of the 1st silicon 
substrate of the above was formed, and the field in which the oxidation silicone film of the 
2nd silicon substrate of the above was formed and drying, The 3rd process which heat- 
treats the 1st and 2nd silicon substrates by which adhesion was carried out [ above- 
mentioned ] in an oxidizing atmosphere, and forms a lamination substrate, Grinding and 
the 4th process to grind are provided for the field of another side of the 1st silicon 
substrate of the above among the above-mentioned lamination substrates. The 3rd process 
of the above It is characterized by controlling the rear face of an insulating separation 
substrate, and the thickness of the oxidation silicone film formed if possible in the field of 
another side of the 2nd silicon substrate, and controlling the amount of curvatures of this 
substrate. 
[0014] 

[Function] If it is in the insulating separation substrate of this invention, after sticking the 
1st silicon substrate and the 2nd silicon substrate through an oxidation silicone film, in the 
insulating separation substrate formed by grinding the 1st silicon substrate of the above to 
predetermined thickness, the amount of camber of a substrate is controllable by the 
thickness difference of the oxidation silicone film on the thickness of the oxidation silicone 
film laid under this insulating separation substrate, and this rear face of a substrate. 
[0015] Moreover, if it is in the manufacture approach of the insulating separation 
substrate this invention, the amount of camber of a substrate is controlled by the thickness 
difference of the oxidation silicone film on the thickness of the oxidation silicone film laid 
under the insulating separation substrate, and this rear face of an insulating separation 
substrate. And the amount of curvatures of this substrate is controllable by controlling the 
thickness of the oxidation silicone film formed before lamination at the 1st silicon 
substrate. 

[00 1 6] Furthermore, if it is in the manufacture approach of the insulating separation 
substrate this invention, the amount of camber of a substrate is controlled by the thickness 
difference of the oxidation silicone film on the thickness of the oxidation silicone film laid 
under the insulating separation substrate, and this rear face of an insulating separation 
substrate. And the amount of camber of a substrate is controllable by performing the heat 
treatment process for sticking the 1st silicon substrate and the 2nd silicon substrate by the 
oxidizing atmosphere, and controlling the thickness of the oxidation silicone film formed in 
the field by the side of the 2nd silicon substrate of a lamination substrate. 
[0017] 
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[Example] Hereafter, the example of this invention is explaine^with reference to a 
drawing. After the curvature of a substrate sticks the 1st substrate and the 2nd substrate 
through an oxide film, it is produced in the substrate which grinds this 1st substrate to 
predetermined thickness, and is obtained by correlation with a pad oxide film and the 
oxide film on this rear face of the 2nd substrate. Then, first, the result investigated about 
the relation between the curvature of a substrate, and a pad oxide film and the oxide film 
on the rear face of a substrate is explained with reference to drawing 2 and drawing 3 . 
[0018] In order to investigate the above-mentioned relation first, an insulating separation 
substrate As shown in drawing 2 (a), to the 1st substrate 2 1 the 0. 1 5-micrometer oxide 
films 23 and 24 After forming in the 2nd substrate 22 by heat-treating the 2-micrometer 
oxide films 25 and 26 in- an oxidizing atmosphere, respectively, as it was shown in it at 
drawing 2 (b), the 1st substrate 21 of the above and the 2nd substrate 22 were stuck, and 
it produced by performing grinding and polish, as shown at drawing 2 R> 2 (c). The 
thickness of 10 micrometers and the pad oxide film 30 of the thickness of the SOI layer 29 
of the above-mentioned insulating separation substrate is 2.15 micrometers. Moreover, the 
thickness after 150mm and polish of the diameter of the above-mentioned substrate is 620 
micrometers. 

[0019] Thus, as processing before the lamination of the insulating separation substrate 
produced, it is H2 S04. : After performing washing and pure-water washing by mixed 
liquor of H2 02 =4:1 one by one, the moisture content which sticks to a substrate front 
face is controlled by spin desiccation, and the 1st and 2nd substrate 21 and 22 is stuck. 
This pastes up two substrates, the 1st and the 2nd, 21 and 22 by the hydrogen bond of the 
water molecule which stuck to the silanol group and front face which were formed in each 
front face. 

[0020] Then, a dehydration condensation reaction is produced in respect of adhesion, two 
substrates 21 and 22 are joined directly, and it is made to unify by performing 1 100 
degrees C and heat treatment of 1 hour in the nitrogen-gas-atmosphere mind which is inert 
gas about the 1st and 2nd pasted-up substrate 21 and 22. This forms the lamination 
substrate 27. 

[0021] Next, as the field of the direction which is not in contact with the field 28 of 
another side of the 1st substrate 21, i.e., the 2nd substrate, was mentioned above by 
grinding and grinding, the SOI layer 29 is obtained and thickness is set to 10 micrometers. 
In this case, the thickness of the oxide film 26 of 2, 1 5 micrometers and a rear face is set to 
2 micrometers by the thickness of the pad oxide film 30. 

[0022] After producing four substrates and measuring curvature about these four 
substrates by the above approach, by etching an oxide film on the back in a fluoric acid 
water solution, thickness was made thin one by one with 2.0 micrometers to 1.5 
micrometers, 1.0 micrometers. 0.5 micrometers, and 0 micrometer, and correspondence 
with curvature was investigated. 

[0023] Consequently, the relation between the curvature of a substrate and the oxide-film 
thickness on this rear face of a substrate comes to be shown by the black dot by drawing 3 
(a). In this case, all the directions of curvature serve as convex at the 1st substrate 21 side 
(SOI layer 29 side). 

[0024] Here, when thickness of a pad oxide film is fixed, it turns out that the curvature of a 
substrate and the oxide-film thickness on the rear face of a substrate have the relation of 
direct proportion mostly. Curvature approaches 0 as the oxide-film thickness on the rear 
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face of a substrate approaches pad oxide-film thickness (in this case, 2.15 micrometers) so 
that drawing 3 (a) may also show. Since this is fixing pad oxide-film thickness with 2. 1 5 
micrometers, it can say the thickness difference (it is only hereafter written as a thickness 
difference) of the oxide film on the rear face of a substrate, and a pad oxide film, and the 
curvature of this substrate with it being in proportionality. 

[0025] In order to check the proportionality of this thickness difference and curvature, the 
curvature of the substrate which set the thickness of the oxide film on the rear face of a 
substrate and a pad oxide film as the arbitration of the numbers 1-7 shown in drawing 3 
R> 3 (b) was investigated, x mark shown in drawing 3 (a) is a thing showing the relation 
between the above-mentioned thickness difference and curvature, and the substrate of the 
above-mentioned numbe'rs 1-7 appears on the proportionality straight line which 
expresses the above-mentioned proportionality mostly. Although the thickness of a SOI 
layer differs, if it is within the limits of this level, there is little effect which it has on the 
amount of curvatures. In addition, dispersion is based also on the curvature condition of 
the 2nd substrate in front of lamination. 

[0026] As mentioned above, since a thickness difference and the amount of curvatures are 
in proportionality when the thickness and the diameter of a substrate are equal, as for 
control of the amount of curvatures of a substrate, it turns out by adjusting this thickness 

difference that it becomes possible. 

[0027] As shown in drawing 4 (a) - (c), moreover, by heat-treating in an oxidizing 
atmosphere Stick, after forming the oxide film of thickness t2 in the 1st silicon substrate 
31 at thickness tl and the 2nd silicon substrate 32, respectively, and in the case where 
junction is heat-treated in inert gas ambient atmospheres, such as nitrogen For the 
thickness of the pad oxide film 34 of the insulating separation substrate 33, the thickness 
of the oxide film 35 of (tl+t2) and a rear face is t2. It is the thickness tl of the oxide film 
which becomes and forms a thickness difference in the 1st silicon substrate 31. It becomes 
equal. 

[0028] Therefore, thickness tl of the oxide film formed in the 1st silicon substrate By 
controlling, it becomes possible to control the amount of curvatures of an insulating 
separation substrate. In the case of the insulating separation substrate which has the 
diameter of 1 50mm, and the thickness of 620 micrometers from the above-mentioned 
result Amount (micrometer) =of curvatures71xtl+4 (micrometer) ~ (1) 
******** is materialized. 

[0029] Next, the 1st example of this invention is explained with reference to drawing 1 . 
Here, 10 micrometers in 2.0 micrometers in thickness of a pad oxide film and thickness of 
a SOI layer and substrate size explain the case where the amount of curvatures controls by 
the condition of a convex to 20 micrometers at a SOI layer side, about the insulating 
separation substrate the diameter of 1 50mm and whose substrate thickness are 620 
micrometers, for example. 

[0030] As the insulating separation substrate in front of lamination by the 1st example is 
shown in drawing 1 (a), it has the 1st silicon substrate 35 and the 2nd silicon substrate 36, 
and oxide films 37 and 38 are formed in the 1st silicon substrate 35, and oxide films 39 
and 40 are formed in the 2nd silicon substrate 36. These oxide films are formed as follows. 
[0031] What is necessary is just to specify a thickness difference, as mentioned above in 
order to set the amount of curvatures to 20 micrometers in the state of a convex at a SOI 
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layer side. Namely, what is necessary is just to set to 0.23 micrometers oxide-film thickness 
formed in the 1st silicon substrate 35 from drawing 3 (a) and (above-mentioned relational- 
-expression (1)). -Therefore, as shown in drawing 1 (a), it is dry cleaning 02, a sentiment 02 
or H2 / 02 to the 1st silicon substrate 35. It heat-treats in the oxidizing atmosphere of the 
premixed-combustion gas middle class, and the oxide film 38 of 0.23 micrometers of 
thickness is formed. Moreover, the oxide films 39 and 40 of 1.77 micrometers of thickness 
are formed in the 2nd silicon substrate 36 by heat-treating by the oxidizing atmosphere 
similarly. 

[0032] Then, as shown in drawing 1 (b). the 1st silicon substrate 35 and the 2nd silicon 
substrate 36 are stuck, and heat treatment of 1 hour is performed at 1 100 degrees C into 
nitrogen-gas-atmosphere mind. Subsequently, as shown in drawing 1 (c), the SOI layer 41 
of 1 0 micrometers of thickness is obtained by carrying out grinding of the field (oxide-film 
37 side) of another side of the 1st silicon substrate 35, and grinding this field that carried 
out grinding. 

[0033] Thereby, the amount of curvatures can obtain the 20-micrometer insulating 
separation substrate 43 with convex to a SOI layer side with 2 micrometers of thickness of 
the pad oxide film 42, 1.77 micrometers of thickness of the oxide film 40 on the back, and 
0.23 micrometers of thickness differences. 

[0034] Next, the 2nd example of this invention is explained. Drawing 5 shows the case 
where the amount of curvatures is controlled by the condition of a convex to 20 
micrometers at a SOI layer side about an insulating separation substrate with 2.0 
micrometers [ of thickness of a pad oxide film ], and a thickness [ of a SOI layer ] of 10 
micrometers, as well as the 1st example mentioned above. 

[0035] As shown in drawing 5 (a), the 1-micrometer oxide films 47 and 48, and 49 and 50 
are formed in the 1st and 2nd silicon substrates 45 and 46, respectively by heat-treating 
the 1st silicon substrate 45 and the 2nd silicon substrate 46 in an oxidizing atmosphere. 
[0036] Next, as shown in drawing 5 (b), the 1st silicon substrate 45 and the 2nd silicon 
substrate 46 are stuck. Subsequently, heat treatment for carrying out direct junction for 
the 1st silicon substrate 45 and the 2nd silicon substrate 46 is performed. It is performing 
this heat treatment in an oxidizing atmosphere, and by if possible increasing the oxide-film 
thickness of the oxide film 50 of the field of another side of the 2nd silicon substrate 46 
with the rear face of an insulating separation substrate, a thickness difference is adjusted 
and the curvature of a substrate is controlled. In this 2nd example, it oxidizes thermally on 
the conditions which set 1 micrometer of thickness of the oxide film 50 on the back to 
1.77 micrometers. 

[0037] Then, as shown in drawing 5 (c), grinding of the field (oxide-film 47' side) of 
another side of the 1st silicon substrate 45 is carried out like the 1st example mentioned 
above. Subsequently, the 10-micrometer SOI layer 51 is obtained by grinding this field that 
carried out grinding. 

[0038] Thus, curvature can obtain the 20-micrometer insulating separation substrate 53 
with convex to the SOI layer 5 1 side with 2 micrometers of thickness of the pad oxide film 
52, 1.77 micrometers of thickness of oxide-film 50' on the back, and 0.23 micrometers of 
thickness differences. 

[0039] By the way, the thickness of a pad oxide film is as thick as 2 micrometers or more, 
and it is necessary to also thicken oxide-film thickness on the back like the example 
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mentioned above, to make the amount of curvatures small in the state of a convex or 
concave moreover at a SOI layer side at 20 micrometers or less (1.77 micrometers or 
more). For this reason, it is desirable to produce because make .oxide-film thickness in front 
of the lamination of the 2nd silicon substrate of the 2nd example as thick as possible, 
namely, it carries out near to pad oxide-film thickness, using the production approach of 
the 1st example. 

[0040] About the latter, by performing heat treatment for junction for a short time, the 
thermal load of the 1st silicon substrate used as a barrier layer can be reduced, and 
generating of a crystal defect etc. can be suppressed. 

[0041] Moreover, although the 1st and 2nd examples mentioned above explained the 
example of the control curved to convex voice to the SOI layer side, the amount of 
curvatures is also controllable [ by making an oxide film on the back thicker than a pad 
oxide film / to a SOI layer side ] by the thickness difference clearly also from drawing 3 
similarly with a concave condition. 

[0042] Drawing 6 shows the case where the amount of curvatures is controlled by the 
condition of concave to 20 micrometers at a SOI layer side about an insulating separation 
substrate with 2.0 micrometers [ of thickness of a pad oxide film ], and a thickness [ of a 
SOI layer ] of 1 0 micrometers, as the 3rd example. 

[0043] In order to set the amount of curvatures to 20 micrometers and to set the amount 
of curvatures to -20 micrometers in the state of concave at a SOI layer side, a thickness 
difference must be set to -0.34 micrometers from the above-mentioned relational 
expression (1). 

[0044] Therefore, as shown in drawing 6 (a), the oxide films 67 and 68 of 0.2 micrometers 
of thickness are formed in the 1st silicon substrate 65 by heat-treating the oxide films 69 
and 70 of 1.8 micrometers of thickness in an oxidizing atmosphere at the 2nd silicon 
substrate 66. 

[0045] Subsequently, as shown in drawing 6 (b), the 1st silicon substrate 65 and the 2nd 
silicon substrate 66 are stuck. Next, heat treatment for carrying out direct junction for the 
1st silicon substrate 65 of the above and the 2nd silicon substrate 66 is performed in this 
condition. By performing this heat treatment in an oxidizing atmosphere, the oxide-film 
thickness of the oxide film 70 Of the field (rear face of an insulating separation substrate) 
of another side of the 2nd silicon substrate 66 is increased, and it may be 1.8 to 2.34 
micrometers. 

[0046] Then, as shown in drawing 6 (c), grinding of the field (oxide-film 67' side) of 
another side of the 1st silicon substrate 65 is carried out. Subsequently, the 10-micrometer 
SOI layer 7 1 is obtained by grinding this field that carried out grinding. 
[0047] Thereby, it becomes 2 micrometers of thickness of the pad oxide film 72, 2.34 
micrometers of thickness of oxide-film 70' on the back, and -0.34 micrometers of thickness 
differences, and the curvature of the insulating separation substrate 73 is set to 20 
micrometers by the concave at the SOI layer 7 1 side. 
[0048] 

[Effect of the Invention] According to this invention, the value of a request of the amount 
of curvatures of the insulating separation substrate before component formation can be 
easily provided with a controllable insulating separation substrate and its manufacture 
approach as mentioned above. 
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[Brief Description of the Drawings] 

[Drawing 1] It is drawing in which explaining the 1st example of this invention and having 

shown the production process of an insulating separation substrate. 

[Drawing 21 It is drawing in which explaining the relation between the curvature of an 

insulating separation substrate, and a pad oxide film and the oxide film on the rear face of 

a substrate, and having shown the production process of this insulating separation 

substrate. 

[Drawing 31 Explaining the relation between the curvature of an insulating separation 
substrate, and a pad oxide film and the oxide film on the rear face of a substrate, drawing 
in which (a) showed the thickness difference of this insulating separation substrate and the 
relation of the amount of curvatures, and (b) are drawings showing the substrate which 
made the parameter thickness of the oxide film on the rear face of a substrate, and a pad 
oxide film. 

[Drawing 41 It is the explanatory view showing control of the curvature of the insulating 
separation substrate by the 1st example. 

[Drawing 5] It is drawing in which explaining the 2nd example of this invention and having 

shown the production process of an insulating separation substrate. 

[Drawing 61 It is drawing in which explaining the 3rd example of this invention and having 

shown the production process of an insulating separation substrate. 

[Drawing 71 It is drawing having shown an example of the production process of the 

conventional insulating separation substrate. 

[Drawing 81 It is drawing having shown other examples of the production process of the 
conventional insulating separation substrate. 
[Description of Notations] 

21 [ - A lamination substrate, 28 / - 29 The field of another side, 4 1 / - 30 A SOI layer. 

42 / - A pad oxide film, 35 / - The 1st silicon substrate. 36 / The 2nd silicon substrate, 

43 / - Insulating separation substrate. ] - The 1st substrate, 22 - The 2nd substrate, 23. 
24, 25. 26. 37, 38. 39. 40 -- An oxide film. 27 
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